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SOLUTION: The switching power supply is provided with a rectifier 2 
that rectifies alternating-current input voltage 1 and outputs direct- 
current voltage, a reactor 6 that outputs the output energy of the 
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rectify and filter currents, and a control circuit CONT. The control 
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triangle-wave oscillator and on/ off-controls the switch. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reactor which rectifies alternating current input voltage, accumulates the output 
energy of the rectifier which outputs direct current voltage, and this rectifier, and outputs the this 
accumulated energy as the output current, The switch which switches the are recording and the 
output of energy by this reactor, The armature-voltage control signal according to the variation of the 
rectification smoothing circuit which carries out rectification smooth [ of the output current of this 
reactor ], and electrical -potential-difference criteria and output voltage, It is switching power supply 
equipment characterized by this control means including an input current command value signal in 
an operational element in switching power supply equipment equipped with the control means which 
carries out on-off control of this switch by using as an operational element the input voltage signal 
which synchronized with alternating current input voltage, and a reactor current signal. 
[Claim 2] The input current command value signal iref is switching power supply equipment of 
claim 1 characterized by setting up the input voltage signal which synchronized with alternating 
current input voltage by the following formula when vin and output voltage are set to vo and the 
square of io and (the actual value of an output voltage command value / input voltage) is set to a for 
the output current. 

iref=l-/a-vin-io/vo — [Claim 3] The reactor which rectifies alternating current input voltage, 
accumulates the output energy of the rectifier which outputs direct current voltage, and this rectifier, 
and outputs the this accumulated output energy, In switching power supply equipment equipped with 
the switch which switches the are recording and the output of energy by this reactor, the rectification 
smoothing circuit which carries out rectification smooth [ of the output current of this reactor ], and 
the control circuit which carries out on-off control of this switch An armature-voltage control means 
by which this control circuit outputs the armature-voltage control signal according to the variation of 
electrical-potential-difference criteria and output voltage, The 1st pulse width command value 
operation means which calculates a product with the synchronizing signal of the shape of a sine 
wave which synchronized with this armature-voltage control signal and this alternating voltage, and 
outputs the 1 st pulse width command value signal, this — the signal with which the error which 
reduced and acquired the reactor current signal from the 1st pulse width command value signal and 
an input current command value signal was compensated being calculated, and with an operation 
means to output the 2nd pulse width command value signal this — the switching power supply 
equipment characterized by having the comparison means which compares the 2nd pulse width 
command value signal with the output signal of a triangular wave transmitter, and carries out on-off 
control of this switch. 

[Claim 4] Switching power supply equipment of claim 1 characterized by calculating the input 
current command value signal which is an output signal of the reactor current prediction circuit 
which calculates the synchronizing signal which synchronized with alternating voltage, an output 
voltage signal, and an output current signal, and a reactor current detecting signal, and amending 
distortion of an input current wave form, or claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the switching power supply equipment 
which has a power- factor-improvement function about switching power supply equipment. 
[0002] 

[Description of the Prior Art] Drawing 6 is the block diagram of conventional pressure-up chopper 
type switching power supply equipment. A rectifier 2 rectifies and a full-wave-rectification electrical 
potential difference twice the frequency of the commercial frequency by which full wave 
rectification was carried out generates AC power supply 1 . A switching device 7 is driven by the 
higher-harmonic-wave pulse by the control circuit (CONT), and power energy is stored in a reactor 5 
according to the current which flows when this switching device 7 flows. This power energy is 
emitted when a switching device 7 changes into an open condition, it is stored in a smoothing 
capacitor 8 through the output rectifying device 6, and is changed into direct current voltage. Thus, 
output voltage is maintained at a desired value by detecting the obtained output direct current 
voltage, controlling the drive condition of a switching device 7 by an error amplifier etc., and 
controlling the pulse width or the frequency of a RF pulse from a control circuit which drives a 
switching device 7. 

[0003] Vref which is the output value of the reference signal generator 13 first set up in the control 
circuit (CONT) here from the field of the harmonic restraint of an ac input It is compared with the 
direct-current output voltage vo by the subtractor 14, and the proportional integral of that difference 
va is carried out with the proportionality integrator 15, a voltage signal vao is acquired, and the 
electrical-potential-difference (synchronization) signal vin of the shape of a sine wave which 
synchronized with this voltage signal vao and alternating current input voltage is calculated with a 
multiplier 16. Current reference signal i*in A subtractor 17 compares the delivery, and this current 
reference signal i*in and the reactor current detecting signal iin, and the 1st pulse width command 
value signal u is formed through the proportionality integrator 18. This 1st pulse width command 
value signal u is compared with the criteria triangular wave of the triangular wave generating circuit 
19 in a comparator 20, acquires a pulse width control signal (PWM), and carries out on-off control of 
the switching device 7 through a driver 21. 

[0004] If a switching device 7 is turned on, a load 9 side will connect too hastily, the reactor current 
iin will increase, and if a switching device 7 becomes off, the reactor current iin will flow for the 
output rectifying device 6, a smoothing capacitor 8, and a load 9. If current reference signal i*in will 
increase, the ON time amount of a switching device 7 will become long, if output voltage vo 
decreases, and output voltage vo increases, current reference signal i*in will decrease and the ON 
time amount of a switching device 7 will become short. Turning on and off of a switching device 7 is 
decided by the switching frequency of the 1st pulse width command value signal u and a triangular 
wave generator, and the on-off control of a switching device 7 is repeated. 
[0005] The above-mentioned conventional circuit is not enough although control of a higher 
harmonic is improved considerably. If it assumes that there is no change of the output current io, 
output voltage vo is fixed. With the proportionality integrator 15 namely, voltage deviation va Since 
it almost becomes zero, the output of a multiplier 16 serves as a very small amount compared with 
the magnitude of an input current iin. An input current iin Since it is a reactor current, if a ripple 
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arises on a current and gain of the proportionality integrator 18 is enlarged, the ripple of an input 
current iin will be reflected as it is, and in the output of a comparator 20, an PWM signal becomes 
easy to malfunction. 
[0006] 

[Problem(s) to be Solved by the Invention] Without enlarging gain of the proportionality integrator 
18, this invention controls a higher harmonic wave with high precision, and offers the switching 
power supply equipment with which the error which cannot be compensated conventionally can be 
compensated. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
of claim 1 The reactor which rectifies alternating current input voltage, accumulates the output 
energy of the rectifier which outputs direct current voltage, and this rectifier, and outputs the this 
accumulated energy as the output current, The switch which switches the are recording and the 
output of energy by this reactor, The armature-voltage control signal according to the variation of the 
rectification smoothing circuit which carries out rectification smooth [ of the output current of this 
reactor ], and electrical -potential-difference criteria and output voltage, In switching power supply 
equipment equipped with the control means which carries out on-off control of this switch by using 
as an operational element the input voltage signal which synchronized with alternating current input 
voltage, and a reactor current signal, this control means is characterized by including an input current 
command value signal in an operational element. 

[0008] In order to solve the above-mentioned technical problem, invention of claim 2 is 
characterized by setting up the input voltage signal with which the input current command value 
signal iref synchronized with alternating current input voltage by the following formula, when vin 
and output voltage are set to vo and the square of io and (the actual value of an output voltage 
command value / input voltage) is set to a for the output current in invention of claim 1 . 
iref==l-/a-vin-io/vo [0009] In order to solve the above-mentioned technical problem moreover, 
invention of claim 3 The reactor which rectifies alternating current input voltage, accumulates the 
output energy of the rectifier which outputs direct current voltage, and this rectifier, and outputs the 
this accumulated output energy, In switching power supply equipment equipped with the switch 
which switches the are recording and the output of energy by this reactor, the rectification smoothing 
circuit which carries out rectification smooth [ of the output current of this reactor ], and the control 
circuit which carries out on-off control of this switch An armature-voltage control means by which 
this control circuit outputs the armature-voltage control signal according to the variation of 
electrical-potential-difference criteria and output voltage, The 1st pulse width command value 
operation means which calculates a product with the synchronizing signal of the shape of a sine 
wave which synchronized with this armature-voltage control signal and this alternating voltage, and 
outputs the 1st pulse width command value signal, this — the signal with which the error which 
reduced and acquired the reactor current signal from the 1st pulse width command value signal and 
an input current command value signal was compensated being calculated, and with an operation 
means to output the 2nd pulse width command value signal this — the 2nd pulse width command 
value signal is compared with the output signal of a triangular wave transmitter, and it is 
characterized by having the comparison means which carries out on-off control of this switch. 
[0010] In order to solve the above-mentioned technical problem, invention of claim 4 is 
characterized by calculating the input current command value signal which is an output signal of the 
reactor current prediction circuit which calculates the synchronizing signal which synchronized with 
alternating voltage, an output voltage signal, and an output current signal, and a reactor current 
detecting signal, and amending distortion of an input current wave form in invention of claim 1 , 
claim 2, or claim 3. 
[0011] 

[Embodiment of the Invention] AC power supply and 2 one in drawing with the circuit diagram in 
which drawing 1 shows one example of this invention A diode bridge (rectifier), 3 — a capacitor and 
4 — a reactor current sensor and 5 — a reactor and 6 — an output rectifying device and 7 — a 
switching device and 8 — a smoothing capacitor and 9 — a load and 10 — an input voltage detector 
and 1 1 — a reactor current detector and 12 — an output voltage detector and 13 — a reference signal 
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generator and 14 — a subtracter — 15 — a proportionality integrator and 16 — a multiplier and 17 ~ a 
subtracter and 18 ~ a proportionality integrator and 19 — a triangular wave generator and 20 — a 
comparator and 21 — a driver and 22 — an output current detector and 23 — a reactor current 
prediction circuit and 24 — a subtracter and 25 — a proportionality integrator and 26 — a subtracter ~ 
27 is an output current sensor. 

[0012] Namely, as contrasted with the conventional example, this invention is set to a control circuit 
(CONT) so that clearly. The synchronizing signal vin which synchronized with alternating voltage, 
and the output current signal io detected by the output current detector 22, By the output voltage 
detector 12 Form the reactor current prediction circuit 23 which calculates the detected output 
voltage signal vo, and it lets a subtracter 24 and the proportionality integrator 25 pass for this 
operation output iref, i.e., an input current command value signal and the reactor current detecting 
signal iin. It calculates, and this operation output iao is superimposed on the 1st pulse width 
command value signal u as a distortion amendment signal of an input current wave form, and it is in 
the point made into the 2nd pulse width command value signal ux. 

[0013] Actuation of this circuit first inputs the error va of the output signal vo of the output voltage 
detector 12, and the output signal Vref of the reference signal generator 13 into the proportionality 
integrator 15. Obtain vao and this signal vao and the output signal vin of the input voltage detector 
10 are inputted into a multiplier 16. Current reference signal i*in It outputs, and current reference 
signal i*in is subtracted from the output signal iin of the reactor current detector 1 1, it inputs into the 
proportionality integrator 18, and the 1st pulse width command value signal u is acquired. The 
output signal v in of the output signal io of an output current detector, output voltage vo, and the 
input voltage detector 10 Input into the reactor current prediction circuit 23, acquire the input current 
command value signal iref which is the output signal, input iref and i in into a subtractor 24, input 
the output signal into the proportionality integrator 25, acquire an output signal iao, and it sets to a 
subtractor 26. the 2nd pulse width command value signal ux which reduced and obtained iao to the 
1st pulse width command value signal u — a comparator 20 — the triangular wave generator 19 ~ 
comparing — the output — a driver 21 — inputting — a switching device 7 — switching — the time — a 
ratio — controlling — making . 

[0014] Incidentally, the input voltage signal which synchronized with alternating current input 
voltage is set up by the following formula 1 , when vin and output voltage are set to vo and the output 
signal iref of the reactor current prediction circuit 23, i.e., an input current command value signal, 
sets the square of io and (the actual value of an output voltage command value / input voltage) to a 
for the output current. 

ireful -/a- vin-io/vo Formula 1 [0015] The reason which can control a higher harmonic with high 
precision by using the 2nd pulse width command value signal ux hereafter is explained. Since the 
current iin which flows to a reactor changes with the magnitude of the load current io a lot, the 
deflection of the current iin which flows to the input current command value signal iref over an 
amount and the reactor of the load current io is taken, and this deflection is the harmonic content 
which cannot be controlled and can control a higher harmonic with high precision by adding the 
signal which compensated and this compensated this deflection with the proportionality integrator to 
the 1st pulse-width command value signal u. 

[0016] Drawing 2 , drawing 3 , drawing 4 , and drawing 5 are the property Figs, of this invention in 
comparison with the conventional example in the time of a rated load, and an input current wave 
form Fig., drawing 4 , and drawin g 5 of drawing 2 and drawing 3 are the frequency analysis Figs, of 
an input current. Moreover, as for the conventional example, drawing 3 , and drawing 5 , drawing 2 
and drawing 4 show the example of this invention. Hereafter, in drawing 2 , drawing 3 , drawing 4 , 
and drawing 5 , the comparison with the conventional example and the example of this invention is 
explained. 

[0017] Although the wave of drawing 2 which is the conventional example has controlled harmonic 
content greatly neither near a zero cross nor in the neighborhood the phase shifted about 60 degrees 
of this zero crossing point, the wave of drawing 3 which is the example of this invention has 
controlled harmonic content with high precision. Especially if the result of the frequency analysis of 
the input current in drawing 4 and drawing 5 is compared, the direction in the case of the example of 
this invention has controlled harmonic content more than the 17th harmonic content. In the rate of a 
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comprehensive waveform distortion, to the conventional example being 4.5%, the example of this 
invention is 3.4% and can be decreasing 1.1%. 



[Effect of the Invention] According to this invention, the harmonic restraint effectiveness is large so 
that clearly from the above explanation, and in the switching power supply equipment which 
considers especially single phase or the three-phase alternating current as an input, the advantage 
effectiveness on industry is large as a small power unit of current wave form distortion. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/21/2005 



[0018] 



JP,2002-084743,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 31 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Translation done.] 
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